PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



INTERNATIONALAPPUCATIO^^ 



(51) International Patent Classification 6 
A23L 1/20, A61K 35/78 



Al 



(11) International Publication Number: WO 98/03084 

(43) International Pub.ication Date: 29 January 1998 (29.01.98) 



(21) Internationa. Application Number: PCT/US97, 12699 

(22) Internationa. Filing Date: 17 July 1997 (17.07.97) 



(30) Priority Data: 

60/022,468 
08/842,287 



18 Julv 1996 (18.07.96) 
23 April 1997 (23.04.97) 



US 
US 



(60) Parent Applications or Grants 

(63) Related by Continuation 
US 

Filed on 
US 

Filed on 



08/842,287 (CIP) 
23 April 1997 (23.04.97) 
60/022,468 (CIP) 
18 July 1996 (18.07.96) 



(71) Applicant (for all designated States except f^™™*: 
INC. [US/US]; 73 Oak Hill Road, Harvard. MA 01 45 1 (US). 

(72) Inventors; and nwiT7 tar 
75) Invcntow/Appltante (for US only): BLRLOWITZ TAR- 
RANT. Laurence, J. [US/US1; 7 Oak H.ll 
vird MA 01451 (US). NICOLOSI. Robert, J. [US/US], 
22 Wtosc Road, Tyngsboro, MA 01879 (US). ORTHOE- 
FER. Frank [US/US], 2004 McCracken Street, Stuttgart, AK 
72160 (US). 



(74) Agents: DECONTI. Giulio. A., Jr. et al,, LahWe & Cockrteld, 
LLP. 28 State Street, Boston, MA 02109 (US). 



fSU Desienatcd States: AL. AM. AT. AU, AZ. BA, BB, BO, 

HU 1L 'iS. JP. KE. KG, KP, KR, KZ, LC. LK, LR. 
it in LV MD, MG, MK, MN, MW, MX, NO, NZ, 
PT RO RU SD. SE, SG, SI. SK, SL. TJ. TM, TR. 
UA UG US. UZ. VN, YU, ZW, ARIPO patent (GH, 
LS MW* SD, SZ, UG. ZW), Eurasian patent (AM. AZ, 
KG KZ MD. RU, TJ, TM), European patent (AT, BE. 
DE* DK ES FI FR, GB. GR, IE. IT, LU. MC, NL, 
SE) OAPI patent (BF, BJ. CF, CO. CI. CM. GA, GN. 
MR. NE. SN, TD, TG). 



Published 

With international search report. 



BR. 
GH, 
LS. 
PL, 
TT, 
KH. 
BY, 
CH, 
, PT, 
Ml 



—j-^ ,. 0 R MAKING THF.M 



(57) Abstract 



invention. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party ,o the PCT on the front pages of pamphlets publishing 



AL 


Albania 


AM 


Armenia 


AT 


Austria 


At 


Australia 


AX 


Azerbaijan 


BA 


Bosnia and Herzegovina 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BC 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BV 


Belarus 


CA 


Canada 


CF 


Central African Republic- 


CO 


Congo 


CH 


Switzerland 


Ci 


Cote d'lvoire 


CM 


Cameroon 


CN 


China 


CU 


Cuba 


CZ 


Czech Republic 


DE 


Germany 


DK 


Denmark 


EE 


Estonia 



F.S 

Fl 

FR 

UA 

GB 

GE 

Gil 

GN 

GR 

IIU 

IE 

IL 

IS 

IT 

JP 

KK 

KG 

KP 

KR 

KZ 

LC 

LI 

LK 

LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Kazakstan 

Saim Lucia 

Liechienstein 

Sri Lanka 

Liberia 



I*S Lesotho 

1-T Lithuania 

I*U Luxembourg 

LV Latvia 

MC Monaco 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav 
Republic of Macedonia 

ML Mali 

MN Mongolia 

MR Mauritania 

MW Malawi 

MX Mexico 

NE Niger 

NL Netherlands 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SI) Sudan 

SE Sweden 

SG Singapore 



international applications under the PCI'. 

SI Slovenia 

SK Slovakia 

SN Senegal 

SZ Swaziland 

TU Chad 

TG Togo 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UC Uganda 

US United States of America 

UZ Uzbekistan 

VN Vict Nam 

VU Yugoslavia 

ZW Zimbabwe 



PCT/US97/12699 

WO 98/03084 

i 

- 1 - 

NUTRITIOUS FOOD PREPARATIONS AND 
METHODS FOR MAKING THEM 

Riick yround of the Invention 
5 Soybeans are a source of fiber and of nutrients including protein, Vitamin E, fats, 

isoflavones, and other micronutrients. However, raw soybeans have a hard texture and a 
somewhat unpleasant flavor and must generally be cooked to soften the bean and remove 
the unacceptable "beany" taste. Soybeans are commonly cooked by frying in oil or other 
fats: the resulting product has an acceptable taste, but the fat content is generally quite 
1 0 high, with the consequence that oil-roasted soybeans are high in calories, with a high 
percentage of calorics from fat. In addition, soybeans roasted according to conventional 
methods often have a limited shelf-life, and for longer storage may require special 
packaging to prevent rancidity. 

15 Summary of the Invention 

In one aspect, the invention provides a method for producing a delicious edible 
roasted soybean without deep-fat frying. The subject method provides an advantage 
over conventional oil-roasting processing methods in that the basic low-fat nature of the 
soy bean (preferably less than about 20% fat vs. 50+% found in oil-roasted soybeans or 
20 in fatty nuts) is retained. Thus, the invention provides a roasted soybean that can be 
utilized in foods as a substitute for high fat content nuts or legume seeds used as nuts, 
such as peanuts. In addition the method maintains the integrity of the nutrient 
ingredients in soybeans that make them valuable for the prevention and treatment of 
various chronic diseases (such as cardiovascular disease (CVD), cancer, diabetes and 
25 osteoporosis, and conditions associated with post menopause such as hot flashes), thus 
providing a roasted soybean that substantially retains the nutrient value of raw soybeans. 

In one embodiment, the invention provides a method for producing a roasted 
soybean. The method comprises subjecting a soybean to hot air roasting, the air having 
a temperature of at least about 570°F for at least about 15 seconds, such that the soybean 
30 is roasted. In preferred embodiments, the soybean is not contacted with additional oil or 
fat. In certain embodiments, the soybean is an unhullcd soybean. In certam preferred 
embodiments, prior to subjecting the soybean to the hot air. the soybean is soaked in 
water or sprayed with water. 

In another embodiment, the invention provides a roasted soybean produced by 

3 5 the methods of the invention . 
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In another aspect, the invention provides a food product comprising nutrients or 
compounds selected for the treatment of a pre-selected disease condition or conditions 
1 hus. the invention provides healthy food or nutraceutical ingredients which can be used 
in the prevention and treatment of various diseases, such as cardiovascular disease 
cancer, osteoporosis and diabetes, and postmenopausal symptoms such as hot flashes 
and can be applied to certain (CVD) high risk populations such as those who show high 
densuy lipoprotein cholesterol (HDLC) levels. In a preferred embodiment the food 
product comprises the roasted soybean or soybean compositions of the mvention In 
addmon to containing the roasted soybean, these formulations can include synergistic 
nutrients to influence metabolic processes in which the nutrient activity of the food 
product is greater than the sum of its parts. 

Detailed Description of the Invent inn 

This invention relates to synergistic food products, to roasted soybeans useful in 
synergistic food products, and to methods for producing roasted soybeans. 

Methods for Roasting Soy beans 



In one aspect, the invention provides a method of processing soybeans which (1 ) 
produces toasted, whole soybeans having an acceptably soft nut-like texture and roasted 
flavor without deep-fat frying, and (2) retains ingredients such as genistein and vitamin 
fc which are beneficial in the prevention and control of diseases such as cardiovascular 
disease, osteoporosis, diabetes and cancer. Previously, roasted soybeans were often 
produced by deep-fat frying, which can leave them with a high oil and calorie content 
similar to conventional nut meat products. 

Raw soybeans possess a hard, unacceptable texture for direct consumption If an 
acceptable texture and flavor can be created in soybeans, for example by roasting they 
can be utilized as a delicious ingredient in reduced calorie foods, or eaten as an 
alternative to peanuts and other high fat content snack foods. Furthermore, it is 
preferable that such a process retain substantially intact the nutrient constituents of 
soybeans which arc known to have an impact on the prevention and control of 
cardiovascular disease, osteoporosis, diabetes, conditions associated with pre- and post- 
menopause, and cancer. 

In one aspect, the invention provides a method for producing a dry-roasted (or 
toasted) soybean. According to one embodiment of the subject method, soybeans are 
air-roasted at a temperature of at least about 380T. more preferably at least about 450T 
more preferably at least about SOOT, still more preferably at least about 550T more 
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preferably at least about 570°F, more preferably at least about 580°F. and more 
preferably at least about 600°F. The roasting temperature is preferably not greater than 
about 630°F. more preferably not greater than about 620°F. The time required for 
roasting to be complete will vary depending upon the size of the soybeans, whether the 
5 beans arc whole or split, and on the moisture content of the raw beans, e.g.. due to 
optional pre-soaking. In general, the soybeans are roasted until the soybeans have a 
crisp texture and a water content of between about 4% to 12%. According to the 
invention, the soybeans are exposed to hot air at a temperature in the range of about 
570°F to about 630°F for a period of not more than about two minutes, more preferably 
1 0 not more than about 1 .5 minutes, such that the soybeans are roasted. In certain preferred 
embodiments, the roasting time is not more than about one minute, or not more than 
about 30 seconds. In embodiments in which a lower roasting temperature for example, 
about 450°F) is employed, the roasting time will in general be longer than when higher 
temperatures (e.g.. about 580°F) are employed. If the beans are soaked in water or brine 
1 5 prior to roasting, the roasting time will generally be longer than where the beans are not 
pre-soaked. Thus, for example, pre-soaked beans can be roasted at a temperature of 
about 450°F to 500°F for about 4 to 1 0 minutes to provide a crisp toasted soybean. In 
certain preferred embodiments, the soybeans are not contacted with fat or oil prior to 
and/or during the roasting process. Soybeans roasted according to the subject method 
20 preferably have a light brown color and a nut-like taste. 

In general, it is preferable to use food quality soybeans in the methods of the 
invention (sec, e.g., K. Liu et al, INFORM 6:595 (1995)). Food-grade soybeans arc- 
generally characterized by bulk characteristics: > 95% whole beans. <2000 beans / lb., 
each bean with a clear or white hilum. For use in the present invention, the beans can be 
25 whole or split, hulled or dehulled. Advantageously, the soybeans need not be dchulled 
prior to roasting (the hulls are edible after roasting), thus simplifying the roasting 
process and increasing the throughput of the process. Food-grade soybeans arc 
especially preferred when the beans are not soaked in water prior to roasting, as 
described below. Food-grade soybeans also can generally provide a larger, more 
30 flavorful toasted product than smaller inferior grade soybeans. Furthermore, it has now 
been found that toasting of soybeans, particularly without added water, can occasionally 
result in a hard, unacceptable product (e.g., a few soybeans of a batch of roasted beans 
may be hard or have an undesirable appearance); food-grade soybeans are less likely to 
produce such an unacceptable product. 
35 p r ior to roasting, soybeans can be soaked in water or salt brine, if desired. 

However, in a particularly preferred embodiment, the soybeans are not soaked in water 
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prior to roasting. The soaking step, if used, can result in a crisper roasted product and 
is preferred when the soybeans are small or of inferior quality. As an alternative to 
soaking, the raw soybeans can be sprayed with water prior to roasting. The water (for 
soaking or spraying) can include flavors, colors, and the like, if desired, to improve the 
propcn.es of the roasted soybeans. For example, salt water can be used in the soaking 
step ,f a salted soybean is desired. If the soaking step is employed, the beans can be 
soaked for about 1 5 to 30 minutes. The beans can be soaked until some swelling has 
occurred. 1 he soaking process is preferably performed at a temperature between about 
SOT and about 120*F, preferably between about 60»F and about 80°F. Longer soaking 
times, and/or higher temperatures, can be employed. After soaking, the excess water is 
drained and the wet beans are permitted to stand (to temper) for about 30 to 60 minutes 
I he tempering step permits the water to become distributed throughout the bean 
although the distribution may not be uniform. The tempered beans are dried and roasted 
at high temperatures as described herein to a final moisture content of about 4 to P% 



Any means for roasting the soybeans can be employed, including ovens useful 
for the roasting of other beans or nuts. A particularly preferred oven is an impingement 
or -nuidized-bed- forced convection oven. In preferred embodiments, the soybeans are 
roasted m a continuous, rather than batch, process, to maximize throughput of roasted 
beans. In certain embodiments, it is preferred to use a steam toasting process as with a 
puffing gun. In certain preferred embodiments, the soybeans are roasted bv contacting 
the beans with hot air, although other hot gases (e.g., carbon dioxide or nitrogen gas) can 
be employed. As used herein, the term "hot air" can refer to hot gases which include 
water vapor, e.g., in a steam toasting process. 

After roasting the soybeans can be flavored, colored, or processed as is 
conventional in the art. Furthermore, the soybeans can be used in a substantially whole 
form, or can be crushed, split, milled, or otherwise prepared for use in food products 

It has been found that soybeans roasted according to the invention have excellent 
keeping qualities, e.g.. have an unexpectedly long shelf-life, while also having good 
flavor and texture comparable to beans processed according to conventional methods In 
contrast to soybeans prepared by certain prior known methods, soybeans roasted 
according to the invention can, in some embodiments, be stored at room temperature 
(without special storage conditions such as vacuum sealing or flushing with inert gases 
such as nitrogen) for periods of up to one year, or in some cases even longer, without 
significant spoilage and/or oxidation, and the attendant development of off-flavors and 
other undesirable qualities. 
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11. Roasled Soybeans 

In another aspect, the invention provides a roasted soybean product, which, in 
certain embodiments, can be produced according to the methods of the invention. In 
5 preferred embodiments, the roasted soybeans of the invention retain at least about 50%. 
more preferably at least about 80%. most preferably at least 95%, of at least one selected 
nutrient present in unroasted soybeans (e.g.. on a weight/weight basis). For example, as 
described in more detail below, raw soybeans contain antioxidant and anti-cancer 
isoflavones. In a preferred embodiment, soybeans roasled according to the invention 
1 0 retain at least about 50%. more preferably at least about 80% of the isoflavones present 
in the raw soybean. The selected nutrient, e.g., isoflavones. is preferably present in the 
roasted soybean in active form, i.e.. is not degraded or inactivated by the roasting 
process. 

The roasted soybean of the invention preferably has a moisture content of 
1 5 between aboul 4% and about 1 2%. a fat (oil ) content of not more than about 25%, more 
preferably not more than about 20%. most preferably not more 18% oil by weight, has a 
light brown or tan color, has a crisp texture, and. if roasted without dehulling. has an 
edible hull. The soybeans of the invention have a delicious nut-like flavor, and 
preferably have substantially no beany flavor. As noted above, the soybeans of the 
20 invention are also characterized in that they have excellent keeping qualities, e.g., long 
shelf-life. 

The invention also provides food products comprising soybeans roasted 
according the methods of the invention. For example, the invention contemplates food 
products which include whole or crushed roasted soybeans, soybean flour, oil, or milk, 

25 soy protein concentrate, and other products made by processing soybeans which have 
been roasled according to the methods described herein. Examples of certain food 
products which can include the roasted soybean of the invention are described below. In 
certain preferred embodiments, such food products comprises at least about 10% by 
weight of the roasted soybeans of the invention, more preferably at least about 25%. 

30 50%. 75%. or 90% by weight of the roasted soybeans of the invention. However, in 

certain embodiments, such food products comprise not more than about 90% by weight 
of the roasted soybeans of the invention, more preferably not more than about 75%, 
50%. 25%, or 10% by weight of the roasted soybeans of the invention. It will be 
understood that such food products can contain binders, emulsifiers, flavors, humectants. 

35 stabilizers, preservatives, and the like, such as are conventional in the art. In certain 
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embodiments, it is preferred that the soybean of the invention is used whole or split in a 
food product. 

The inventive roasting method transforms the raw soybean into a highly 
_ palatable bean that can be used, e.g., as a delicious "nut" in many applications where for 
> example, peanuts are currently being used. Because of the low cost of soybeans and of 
the inventive roasting process, roasted soybeans can be an economically attractive 
alternate to roasted nuts. In addition, because of their relatively low fat content 
relatively high protein content, and desirable texture and flavor, the toasted soybeans 
may be used for direct consumption (even eating out of hand), as a relatively low-fat nut 
substitute (20% vs. 50+% in fatty nuts), in snacks, used whole, split, broken or ground to 
vanous s,zed pieces or particles for confectionery or bakery applications or as an 
alternative to nut meat products. 

Because of its richness in "nutraceuticals" (e.g., phvtohoimoncs such as 
phytoestrogens, fiber, an.i-oxidants, etc.). the toasted soybean of the invention can be 
utilized in products and formulations specifically designed as health foods which 
prevent, treat, or control such diseases as cardiovascular disease, osteoporosis, diabetes 
and cancer and postmenopausal symptoms such as hot Hashes. 

There are at least nine ingredients found in the dehulled soybean with reported 
health benefits such as cholesterol lowering properties: lecithin, soybean oil, steryl 
glycosides, soy flour, soy protein concentrate (water-washed), isolated soy protein, sov 
fiber, saponins, and isoflavones. 

Soy flour, water-washed soy protein concentrate and soy protein isolate are rich 
sources of soybean isoflavones (See Example and Table 10). These isoflavones from 
soybeans have been shown to be health protectants. They are cholesterol-lowering 
agents (l) and also possess anti-carcinogenic (2), antithrombotic (3), and antioxidant 
activities (4). Furthermore, genistin and diadzm and their aglycones, genistein and 
diadzein, which are the major isoflavones in soybeans (5). are estrogen analogs. 

Examples of food formulations of the invention which can be used for the 
treatment or prevention ofcertain conditions are described below. 

J1L Synergistic Food Comp ositinng 

In another aspect, the invention provides food compositions useful for the 
prevention of or treatment of disease conditions in humans or animals. In general, the 
subject food compositions comprise at least two synergistic ingredients or elements, i.e 
ingredients which, when administered together, provide a benefit (e.g.. a biological 
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effect, e.g., in disease prevention or treatment) which is greater than the sum of the 
benefits that would be attained if the ingredients were administered separately. 

Thus, for example, ingredients which are useful for the treatment or prevention 
of disease may (although they need not) act synergistically when administered to a 

5 subject (i.e.. a human or animal). 

In certain embodiments, the synergistic food compositions of the invention 
comprise soybean or a soybean component, e.g., whole beans, split, or crushed soybeans, 
soybean oil. soy flour, soybean curd (tofu), and the like. In certain embodiments, the 
mvention contemplates the use of extracts of soybeans, e.g., extracts containing partially 

1 0 or wholly purifled nutrients from soybeans. In preferred embodiments, however, a 
"whole" soy product is preferred, i.e., a soy product which is derived from the whole 
bean and is not an extract thereof. In a most preferred embodiment, the soybean used 
(either the bean itself or an extract thereof) is a roasted soybean of the invention, e.g.. a 
soybean roasted according to the methods of the invention. 

1 5 The food compositions of the invention preferably comprise only whole foods, 

i.e., do not include supplements as a source of a therapeutically-effective compound or 
component. The language "exogenous" therapeutically-effective component, as used 
herein, refers to a therapeutically-effective component in an isolated or purified form 
that is added as a supplement to a food product. Accordingly, in preferred embodiments. 

20 the synergistic food compositions of the invention are substantially free of exogenous 
therapeutically-effective components, i.e.. are substantially free of extracts (or otherwise 
purified or chemically synthesized) therapeutically-effective components. In particularly 
preferred embodiments, all of the components (e.g.. food components) included in a 
food composition of the invention are classified as "Generally Recognized As Safe" 

25 (GRAS) by the Food and Drug Administration. 

Certain non-limiting examples of disease conditions which can be treated with 
synergistic food compositions of the invention are described below. 

(a) Cardiovascular disease 
30 There have been several studies of the cholesterol-lowering properties of soybean 

oil when replacing saturated vegetable oils or animal fat (6). The mechanism of action 

for cholesterol-lowering by polyunsaturated vegetable oils, such as soybean oil. appears 

to be the upregulation of the LDL receptor (7). 

Soybean oil and the toasted soybean of the invention (as described above) are 
35 also sources of the anti-oxidant. Vitamin E. (see Example and Table 9) Vitamin E 

ingestion in animals and both epidemiological and intervention studies in humans have 
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demonstrated reductions in atherosclerosis and mortality resulting from cardiovascular 

disease (8,9). 

Studies also support the cholesterol-lowering properties of soybean lecithin ( 10- 
12). While there has been some controversy as to whether the lecithin effect goes 
beyond „ s linoleate content, our own cholesterol-lowering and atherosclerosis studtes in 
annuals (unpublished observations) would support this view. In addition, more recent 
studies m ammals (13), suggest that the cholesterol-lowering properties of steryl 
glyco S1 des isolated from soybeans are associated with enhanced fecal cholesterol 
excretion. 

There have been several animal and human studies using both soy protein 
concentrate and isolate which have demonstrated significant cholesterol-lowering 
properties ( 1 4. 1 5). In addition, soybean polysaccharides containing 74% soy fiber have 
recently been reported also to have cholesterol-lowering properties (16). Soy protein 
concentrates are also a source of saponins, which independently have cholesterol- 
lowenng (17) and anti-carcinogenic properties (18). Soy flour also lowers blood 
cholesterol and reduces atherosclerosis in rabbits (19). 

Soybean intake and genistein intake may reduce the thrombotic events associated 
w,th atherosclerosis. Genistein prevents thromboxane A, - and collagen-induced 
platelet activation as well as ADP-induced activate of platelets in vitro. Blockage of 
tyrosme kmase activity by genistein also prevents thrombin-mduced platelet activation 
and aggregation in vitro . I, is reasonable to believe, therefore, that genistein can reduce 
the deposition and aggregation of platelets at sites of arterial injury associated with 
atherosclerotic development. Because platelet-derived growth factor is released by 
activated platelets during the formation of the thrombus, genistein would have the 
additional benefit of acting as an inhibitor of the activity of this growth factor (20). 

(b) Hormonal cancer risk and osteoporosis risk 

Gcmstin and diadzin and their aglycones arc the major isoflavones in soybeans 
(2 1 ). These isoflavones are structural estrogenic analogs which satisfy estrogen's bone 
maintenance capabilities without having the hormonal side-effects associated with 
estrogen administration in the mitigation of osteoporosis. One of the estrogen side- 
effects is the increase in ovarian cancer risk for some individuals. As a result the 
isoflavones will may be effective in reducing hormonal risks of osteoporosis and cancer 
(especially important in post-menopausal women). 

Feeding a 30% soybean diet has been shown to protect mouse liver from 
nitrosaminc-induced cancer. Rats consuming a soy-based diet developed 50% fewer 
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mammary tumors in a N-methyl-N-nitrosurea (NMU) model of breast cancer. These 
experiments showed a 50% reduction in experimentally induced X-ray irradiated 
mammary tumors in rats consuming a powdered soybean diet. (5) Barnes ct al. (5) 
showed that soybean ingestion led to a reduction in mammary tumor growth in both the 
5 NMU and the DMBA rat models of breast cancer. In these models, tumor formation was 
negatively correlated with total dietary isoflavone concentration and. in particular with 
dietary intake of genistein and urinary isoflavone excretion level. In addition, the results 
from a follow up study found that a soybean product from which the isoflavone had been 
chemically removed had no effect on mammary carcinogenesis (1 ). 

1 0 Three epidemiological trials have reported a protective effect of soybean against 

the development of breast cancer. In two prospective trials, an inverse relationship was 
found between intake of miso soup or tofu, and subsequent risk of breast cancer, while it 
was also shown that a high intake of miso soup reduced the subsequent risk in Japanese- 
women. A recent case-control study found a significant inverse association in pre- 

1 5 menopausal women between breast cancer risk and soybean protein intake. Genistein has 
also been shown to inhibit tyrosine protein kinases and to block angiogenesis which arc 
also proposed mechanisms of anti-carcinogenesis.(3) 

Soybean protein also prevents bone loss in an ovariectomized rat model ol 
osteoporosis (22). 

20 The effectiveness of the treatment and prevention of certain conditions or disease 

indications can be significantly increased by utilizing interventions which include 
functional foods (e.g., nutraceuticals) and/or ingredients with biological activities that 
act synergistically, so that the whole is more efficacious than the composites. For 
example, hypercholesterolemia is an established risk factor for cardiovascular disease 

25 (CVD). Elevated blood cholesterol levels and, in particular, low density lipoprotein 
(LDL) cholesterol levels are the result of several mechanistic abnormalities which 
include alteration in (a) cholesterol absorption, (b) cholesterol synthesis (c) cholesterol 
excretion (d) bile acid metabolism and (e) LDL receptor activity. This raises the 
possibility that the efficacy for the treatment of hypercholesterolemia can be increased if 

30 one develops a synergistic intervention which would affect at least two or more of these 
metabolic processes simultaneously, and which, at the same time do not interfere 
negatively with each other. An example of this synergism is the drug control of 
cholesterol levels. Cholestyramine or Questran (Bristol-Mycrs-Squibb) is a non- 
absorbable resin which binds bile acids, and in the process, enhances fecal excretion of 

35 bile acids, reduces hepatic pools of cholesterol and subsequently blood LDL cholesterol 
levels. However, the efficacy of this drug is poor, requiring intake of as much as 
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20g/day to reduce blood cholesterol levels up to 20%. The failure of this approach is 
explained by the body's natural response to decreasing pools of hepatic cholesterol 
levels, by the hver synthesizing more cholesterol, and therefore normalizing hepatic 
cholesterol pools. However, if Questran is combined with a cholesterol-synthesis 
inhibitor such as Lovastatin (Merck), the degree of blood cholesterol lowering is 
increased significantly because Lovastatin has reduced the body's natural tendency to 
increase cholesterol synthesis. The same synergy is found by combining food ingredient 
as described herein. 

In the discussion which follows, nutraceutical formulations are provided for the 
prevents, treatment, or management of disease conditions. In a general aspect the 
nutraceutical formulations of the invention can comprise any food or food-derived 
materials, provided that the nutrients present in the formulation can act synergistically to 
prevent, treat, ameliorate, or manage disease conditions. In certain embodiments the 
nutraceutical formulations include the toasted soybean composition described above , e 
a toasted soybean composition produced by the methods described herein In some 
embodiments, the nutraceutical formulations include ingredients derived from other 
foods, and can, in certain embodiments, be substantially soybean-free. The nutraceutical 
food formulations are preferably constituted so as to meet the FDA food designation In 
formulations which include ingredients derived from foods, the formulation preferably 
meets the FDA food supplement designation. In this case, the activity of the formulation 
is enriched above the level provided by the unsupplemented food, by adding 
concentrated food derivatives to a level exceeding that normally found in the foodstuff 
1 he lobulations of the invention can thus meet FDA designations whether the food 
product is supplemented or unsupplemented. It will be understood that the invention 
contemplates combinations of whole foods and supplements, i.e., food components 
wh.ch are complementary (in a synergistic sense) to the whole food component In 
preferred embodiments, the food formulation includes only whole foods. 

For mulations which repulate cholesterol 

There is little controversy regarding the importance of hypercholesterolemia as , 
nsk factor for cardiovascular disease (CVD). A recent fact sheet of the American Heart 
Assoc,at,on (AHA) indicates that , at least 30% of Americans have blood cholesterol 
levels greater than or equal to 240 mg/dL, placing them in a high risk category for CVD 
Most health professionals and health agencies have also realized the importance of 
knowing which lipoprotein fraction is carrying the majority of an individual's circulating 
cholesterol. Blood cholesterol levels in males are transported predominantly in a 
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lipoprotein fraction called low density lipoprotein (LDL), and it is elevations of this 
particular lipoprotein which are associated with increased risk of CVD. The exact 
mechanism(s) for this disease association are not well understood, although (a) the 
ability of LDL to deposit cholesterol into cells that comprise blood vessel walls such as 
5 coronary arteries and (b) susceptibility of LDL to oxidative stress thereby increasing the 
ability of this lipoprotein to increase the accumulation cholesterol into arteries are often 
cited.' The other major lipoprotein class which can transport substantial amounts of 
blood cholesterol, especially in pre-menopausal women is the high density lipoprotein 
(HDL) fraction. In contrast to LDL, elevated levels of HDL decrease the risk of CVD by 
1 0 mechanisms not well established, although its postulated ability to remove cholesterol 
from cells which make up the blood vessel walls has often been cited as an explanation 
for its protective role in CVD. Thus, an individual can be at increased risk for 
development of CVD as a result of both elevated LDL and/or reduced HDL and both are 
included as significant and independent risk factors for CVD in the recently-published 
15 report of the second Adult Treatment Panel (ATPIl) of the National Cholesterol 

Education Program. 

Therefore, it is most desirable that any recommended diet and/or drug 
intervention designed to lower one's blood cholesterol levels would do so by reducing 
LDL cholesterol levels, exclusively, without decreasing the beneficial HDL fraction. 
20 However, the diet interventions recommended by most health agencies such as the 

National Heart, Lung and Blood Institute of the National Institutes of Health (NIH) and 
the American Heart Association (AHA) often fall short of this objective because they 
focus their attention on modifying the levels of dietary fat and cholesterol and. the type 
of fatty acids for the prevention and treatment of hypercholesterolemia. For example, a 
25 recently-completed N1H sponsored study of dietary intervention for the treatment of 

hypercholesterolemic individuals revealed that consumption of a modified All A Step II 
diet (< 25% Kcals as total fat, < 200 mg dietary cholcsterol/day and <7% saturated fatty 
acids resulted in a reduction in plasma total cholesterol of only 5-10% and. in addition, 
for many individuals. HDL cholesterol was reduced as much, if not more than LDL 
30 cholesterol. Thus, for many individuals, these diet interventions will not lower blood 
cholesterol levels sufficiently enough to not require drug interventions, but even more 
importantly, by reducing the beneficial HDL as much or more than the detrimental LDL, 
the all-important lipoprotein profile (LDL/HDL ratio) is not improved. 

Thus, identification and evaluation of alternative dietary interventions which 
35 predominantly reduce LDL cholesterol without an accompanying effect on HDL could 
be a major advancement in the prevention and treatment of hypercholesterolemia and the 
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resultant CVD. For example, soluble fibers, vegetable proteins with and without 
isoflavones. soybean lecithin and unsaponifiables such as plant sterols, to name a few 
are all food components with reported cholesterol lowering properties, in both animals 
and humans. The magnitude of the cholesterol-lowering effect with these interventions 
5 in hypercholesterolemic individuals often-times exceeds the traditional interventions 
Although the effects of such interventions on a variety of chronic diseases continue to be 
mvest.gated with a good deal of success, there has been little effort in adopting them into 
mainstream thinking for the treatment of hypercholesterolemia. In addition, there has 
been little effort in incorporating these interventions into functional foods or 
10 nutraceuticals. 

Water soluble fibers can lower blood cholesterol levels, and in particular LDL 
cholesterol up to 20% without reducing the beneficial HDL cholesterol. Thus, guar 
gum, pectin, psyllium, oat bran, soy fiber and konnjac fiber (23) can reduce blood 
cholesterol levels by mechanisms which include binding and excretion of bile acids 
products of cholesterol metabolism and inhibition of cholesterol synthesis bv short chain 
ratty acids produced by gut bacterial fermentation. 

Vegetable protein and in particular, soy protein, when replacing animal protein in 
the diet can also lower LDL cholesterol levels up to 20% without reducing HDI 
cholesterol levels. (6) Although there remains some uncertainties, proposed 
mcchanism(s) of action of soy protein include (a) inhibition of dietarv cholesterol 
absorption (b) increased fecal sterol excretion and (c) up-regulation of the LDL receptor 
Unsaponifiables from vegetables, fruits and oils, such as plant sterols can lower 
blood cholesterol levels. Specifically beta sitosterol, sitostanol and orvzanol. a ferulate 
ester of tnterpene alcohol can lower LDL cholesterol without reducinc HDL cholesterol 
1 hese unsaponifiables inhibit the absorption of dietary cholesterol. Another group of 
unsaponifiables are tocotrienols. analogs of tocopherol which inhibit cholesterol bio- 
synthesis. 

Soybean lecithin can also lower LDL cholesterol levels without reducing HDL 
cholesterol (10-12). While its mechanism of action is uncertain, the linoleate component 
30 of lecithin upregulatcs the LDL receptor. 

Calcium can also lower LDL cholesterol without reducing HDL cholesterol 
levels (25). One of its mechanisms of action is the binding of cholesterol-raising 
saturated fatty acids, preventing their absorption into the blood stream. 

Conjugated linolcic acid (CLA). an isomer of linolcic acid, also lowers LDL 
35 cholesterol levels without reducing HDL cholesterols (26) by mechanisms which remain 
to be elucidated. 



20 



25 
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An illustrative cholesterol-lowering formulation, which includes nutrients which 
act synergistically via different mechanisms, is shown in Table 1 . below. Such a 
formulation can include functional foods such as the toasted soybean of the invention 
(containing soy protein and genistein-upregulates LDL receptor activity), oat fiber 
5 (binds bile acids) and rice bran oil or corn fiber oil (rich in unsaponifiables which inhibit 
cholesterol absorption and cholesterol synthesis. Consumption of oat fiber and corn 
fiber oil or rice bran oil would enhance fecal bile and cholesterol excretion, respectively. 
The unsaponifiable fraction of rice bran oil (tocotrienols). a cholesterol synthesis 
inhibitor, will blunt the body's natural tendency to increase cholesterol synthesis. These 
10 two actions will normally increase hepatic LDL receptor activity, thus reducing LDL 
levels. However, both the soy protein and the isofiavonc genistein components will 
further increase LDL receptor activity further reducing LDL levels. 



Table l 

Cholesterol-lowerint> formulation 



Synergistic 
Function 


Decreased 

Cholesterol 

Absorption 


Increased 

Fecal 
Bile Acids 


Increased Fecal 
Cholesterol 
Excretion 


Decreased 
Cholesterol 
Synthesis 


increased 

LDL 
receptor 
activity 


Binds 
fatty- 
acids 


Foods 














Soy protein 


X 








X 




Oat fiber 




X 










Soybean oil 


X 




X 




X 




Rice bran oil 


X 




X 


X 






Com fiber oil 


X 


























Ingredients 














Sitosterol or 
Sitostanol 


X 

i 




X 








Oryzanol 


X 




X 








Tocotrienols 








X 






Calcium 


X 










X 


Lecithin 






X 








Saponins 


X 




X 








Genistein 










X 
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Thus, in one embodiment, the invention provides a cholesterol-lowering 
synergistic food formulation which comprises at least two components selected from the 
group consisting of soy protein, oat fiber, soybean oil, rice bran oil. and corn fiber oil. 

In addition to a formulation based on the synergy of functional foods, the 
invention provides formulations based on the synergy of mdividual active ingredients or 
supplements (see Table 1). Thus, one of many synergistic formulations based on active 
ingredients could include silostanol (l-2g/day) or oryzanol (30(>mg/day) to decrease 
dietary cholesterol absorption, tocotrienols (300mg/day). and lecithin (9g/day) to 
decrease cholesterol synthesis and genistein (50mg/day) to increase LDL receptor 
activity. 



Water and Lipid Soluble Anti-oxidanis 

There are several studies which suggest that a combination of water soluble anti- 
oxidants (e.g.. ascorbic acid) and lipid soluble anti-oxidants (e.g.. tocopherol) have better 
anti-oxidant activity than either alone. For example, the addition of the water-soluble 
antioxidant, ascorbic acid, maintains higher blood level of the lipid-soluble antioxidant 
by enhancing the regeneration of the latter. 1 lowever. in addition to these more common 
anti-oxidants are those water-soluble anti-oxidants found in green (catechins) and black 
20 (theaflavins) tea which are several fold greater in activity than ascorbate or tocopherol. 
Genistein (see above), a soy protein isofiavone. has also been found to be a potent anti- 
oxidant. (4) 

An exemplary synergistic formulation for anti-oxidant activity based on 
functional foods or beverages (Table 2) could include (a) toasted soybeans, which are 
25 rich in tocopherol, a fat soluble anti-oxidant; and the soy protein component of the 
toasted soybean, rich in the isofiavone genistein, a water soluble anti-oxidant, (b) rice 
bran oil. rich in oryzanol whose fcrulatc component is an anti-oxidant; and (c) tea. rich 
in polyphenols which arc also anti-oxidants. 
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Table 2 
Anti-oxidant formulation 



Synergistic Function 


Fat Soluble Anti-oxidant 


Water Soluble Anti-oxidant 








Foods/bcveragcs 












Soybean oil 


X 




r\rc bran oil 


X 


X 


Soy protein 




X 


Tea 




X 








Ingredients 












Tocopherol 


X 




Tocotrienols 


X 




Oryzanol 




X 


Genistein 




X 


CatechinsTheaflavins 




X 


CLA 


X 





10 



An exemplary synergistic formulation based on active ingredients or 
supplements (Table 2) includes (a) tocopherol, a fat-soluble anti-oxidant (b) genistein. a 
water soluble anti-oxidant from soy protein (c) the ferulatc component of oryzanol. an 
anti-oxidant from rice bran oil and (d) the catechins and theaflavins. water soluble anti- 
oxidants from tea. 



Formulations which regula te clotting 

Besides elevated blood cholcsterols. thrombus or clot formation as a result of 
abnormal activity of various clotting factors and platelet aggregation contributes to 

1 5 CVD. While one of the most common treatments to reduce the tendency to clot and 

platelets to aggregate is aspirin, there are several nutrients which also could be used for 
this purpose. For example, fish oil supplements such as EPA and DHA can beneficially 
alter the homeostasis system. There is evidence that soybean isoflavones such as 
genistein can beneficially influence thrombus formation. (3) Both tocotrienols and tea 

20 catechins have been shown to reduce platelet aggregation. 
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Fxamples of synergist ic formulations that rcnulatc clottinp - 



10 



Table 3 
Anti-clottintz formulation 



Synergistic Function 


Clotting 
Inhibition 


Platelet 
Aggregation 
Inhibition 


A n ti-n rrh vf h mio 
^liiij ai i iij in mid 


Food Beverage 
















Fish oil 


X 




. 


Flaxseed oil 


X 






Rice bran oil 




X 




Soy protein 


X 






1 ea 




X 












Ingredients 
















Alpha linolenic 

Acid 








EPA/DHA 


X 






Tocotrienols 




X 




Genistein 


X | 






Catechins 




X 




CLA 






X 



15 



Fish oil and flaxseed oil can reduce the activity of clotting factor VII and Factor 
X. Rice bran oil and tea can decrease platelet aggregation. Soybean protein (e.g.. of the 
toasted soybean of the invention) can reduce thrombus or clot formation. FPA/DHA or 
alpha linolenic acid can reduce clotting factors VII and X. Tocotrienols and tea 
catechins can decrease platelet aggregation. Genistein can reduce thrombus or clot 
formation. Accordingly, the invention provides an anti-clotting synergistic food 
formulation which comprises at least two components selected from the group consisting 
of soy protein, fish oil, flaxseed oil. rice bran oil. and tea. 
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Knrmulations which regulate cholesterol, clottine, and oxidation 

The following is an example of a combined synergistic food and food derivative 
formulation that regulate a number of factors in cardiovascular disease: 

5 38 e toasted soybean 

1 .0 g calcium citrate 
0.3 g oryzanol or 1 .5 g sitostanol 
0.3 g tocotrienols 
0.5 g El'A/DHA 
10 l.OgCLA 

0. 1 g tocopherol 
3.0 g konnjac fiber 



Kormulaiions for Hypertension 

1 5 Lowering salt intake is the recommended dietary modification often associated 

with reduction in hypertension. However, other nutrient interactions which could be 
used in the prevention and treatment of hypertension include calcium. EPA/DHA, 
linoleic acid vegetable protein, and high potassium. Thus, an exemplary formulation of 
the invention includes the toasted soybean of the invention (high in potassium) and/or 

20 calcium, soy protein, soy lecithin (high in linoleic acid). An exemplary formulation for 
treatment or prevention of hypertension is shown below in Table 4. 



Table 4 

Formulation for Hypertension 



Synergistic Function 



Reduced blood 

now 



Vaso-dilator 



Decrease peripheral 
resistance 



Food Formulation 



Fish oil 



Milk 



Sovbean oil 



X 



Ingredients 



EPA/DHA 



X 



Calcium 



Linoleic acid 



Lecithin 



Potassium 



25 
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Formulations fnr P™i-M e nonansal fk „„ r ,„ 

There are numerous animal and human studies demo„s„a,i„g ,he efficacy of 
calctum to, the treatment and preve„ lion of osteoporosis. A recent N.H Consensus 
Development Conference suggests tha, women should eonsume up ,o 1500m s 

roo~;;r o5teoporosis They aiso — ^ — — - - 

Recent studies on women demonstrated tha, magnesium supplementation 
<57>mg day) was associated with increased bone density of hoth ,hc spine and femur 
Antmal studies suggest that dietary phosphopep.idcs prevent bone loss in 

,r~' 2Cd ra ' S ThU : M CXemP ' ary SynerBiS " C '° rmulali »" °^ — 'or 

2 Z PreVeM ' 0n ° SteOPOrOSlS indUdCS ' 0aS,ed * 

caluum magnestun, v.tamin D and calcium phosphopep.idcs. !„ addition, sov protein 

nnched ,„ .softavones and phytoestrogens (e.g.. genistcin and dtadzein, nave been 

r v '° " OS,e0P ° rOSiS « Probably by then estrogente 

«.„„. and. ,„ certa.n embodiment, can be tncluded in a formulation of ,he invention. 

Anti-Cancer Nutrient Sy ru py rormnbtinn 

There are several studies which demonstrate that insoluble fibers such as those 

rom frutts. vegetables, wheat and rice reduce the tncdence of eenain cancers such 
cdon cancer, possibly by diluting, bindtng and excreting carcinogens. In addition the 
eentstetn and diadzein isofiavoncs demonstrate anti-breas, cancer activity (3, probablv 
v,a , e,r anti-oxidan, and a„„-estroge„ic acttvtty. The catechins in tea have been shown 

e Z Che ; ,Ca " y : indUCed — c-ers in humans (2, probablv v,a 

<he,r antt-ox.dan, oc„v„y. CLA has been shown to reduce certain cancers (mammary, ,„ 
vartous an.ma, models,. Thus, an anti-cancer synergy food ,„m,u,a,,on could tnclude 
the toasted soybean of the invention and/or a dietary fiber, such as wheat bran soy 
protetn enriched ,n isoflavones. tea extract rich in catechins and CLA. An anti-cancer 
synergtsttc mgredien. formulation could tnelude genis.ein. catechtns. CI A and 
saponins. " ' 

An exemplary formulation for reducing cancer risk is shown in Table 5. 
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Tablc 5 
Formulation for Cancer Risk 



Synergistic function 


A nti-rtY iriant 


Anti-Mutagcnic 


Anti-angiogene.sis 


Knod/Beveraue 








Toasted Soybean 
(invention 1 ) 


x 


X 


X 


Rice protein 




X 




Sov fiber 




X 




Wheat fiber 




X 




lea 


X 


X 












ingredients 
















Genistein 


X 


X 


X 


Catechins 


X 


X 




CLA 


X 


X 




Saponins 




X 





Formulations for Diabetes 

There are several studies which suggest that complex carbohydrates such as 
libers help maintain blood glucose/insulin homeostasis. More recently, complex 
polysaccharides from rice may be more efficacious than corn, and resistant starch seems 

1 0 to yield even more efficacy in controlling blood glucose/insulin levels. One animal 
study with rice protein demonstrated significant efficacy in regulating blood 
glucose/insulin levels. In addition, since oxidized LDL is more atherogenic than normal 
LDL. and since the LDL from diabetics is more susceptible to oxidation because their 
elevated glucose levels modify LDL, an anti-oxidant such as tocopherol should have a 

1 5 beneficial effect in this population. 

An exemplary formulation for prevention, treatment, or management of diabetes 

is shown below in Table 6. 
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Table 6 
Diabetes Formulation* 



Food formulation 
Toasted soy bean 



(invention tt\) 



Anti-ox idant 



Decrease blood glucose + 
insulin levels 
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Exemplification 



Example 1 

5 Food-grade soybeans (whole, unhulled) were soaked in water for 1 5 to 30 

minutes, and the excess water was then drained off. The beans were allowed to stand for 
30 to 60 minutes to temper, and then roasted in an impingement oven for less than 60 
seconds (e.g.. about 1 5 seconds) at a temperature of about 600°F. The toasted soybeans 
had a light brown color, were crisp, and had a pleasant nut-like flavor, without the 

1 0 "beany" flavor of raw soybeans. The toasted soybeans were found to be stable in storage 
for at least one year at ambient temperatures, without significant development of a 

rancid odor or flavor. 

The results of analysis of the toasted soybeans are shown in Table 7. 



15 



Table 7 

Composition of Toasted Soybean Product 



Macro Composition 


% 


Protein 


41.0 


Oil 


20% 


Crude Fiber 


2.5 


Ash 


4.5 (w/o salt) 


Moisture 


5.0 



20 The results of nutritional analysis of the toasted soybeans are shown below in fable 8. 



Table 8 



Nutritional Analysis of Toasted Soybean Product 





per 100 cm 


Calorics 


410 cal. 


Phosphorus 


680 mg 


Calcium 


240 mg 


Sodium 


70 mg 


Potassium 


1 200 mg 



The toasted soybeans were also analyzed for tocopherol levels. 
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The following methodologies were used: Samples of raw and toasted soybeans 
was ground finely and treated with hexanc containing alpha tocopherol acetate as 
internal standard. After vortexing. the sample was ccntrifuged at 2500 rpm. The organic 
phase was removed and the sample was re-cxtractcd with hexanc. The organic phase 
was evaporated under nitrogen gas and reconstituted with a mobile phase containing 
acetonitrile/chloroform/isopropanol/water. Alpha tocopherol levels were determined by 
reverse phase high pressure liquid chromatography (HPLC). The data was expressed as 
|ig alpha tocopherol per gram dry weight of soybean. 

The results are shown below in Table 9. with raw soybean for comparison. 



Table 9 



— I Alpha Tocopherol level (uiz/e) 


Raw soybean 


15.4 


Roasted soybean 


15.7 



It can be seen that there is little difference in the quantities of alpha-tocopherol 
per gram between raw soybeans and those processed by the method described above. 

The isoflavonc content of soybeans toasted according to the above method was 
determined and compared to the isoflavone content of other soybean products. In this 
experiment, soy ingredients were extracted in organic solvent containing O.IN HCl and 
stirred for 2 hrs at room temperature. Extracts were filtered and the filtrate was 
evaporated. The dried material was rc-dissolved in 80% HPLC-grade methanol in water. 
An aliquot of sample was re-filtered and analyzed by l IPLC using a photodiode array 
detector with authentic diadzein and genistein standards. 

The results are shown in Table 10. below. It can be seen that the toasted soybean 
compares favorably to the raw soybean in the content of two of the three isofiavones 
tested, and is considerably superior to two common soybean food products, tofu and 
25 bean paste in the amounts of these isofiavones. 
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Isoflavone Content of Various Soy Products ug/g dry wgt. 





Diadzin 


Genistcin 


Glycitcin 


Total 


Raw soybean 


455 


484 


69 


1008 


Toasted soybean 


526 


624 


9 


tier* 

1 159 


^nv nrotein isolate 


488 


937 


88 


1513 


Soy protein concentrate 










- water washed 


623 


1127 


78 


1828 


- alcohol washed 


29 


49 


0 


78 


* 

Tofu (soy curd) 


146 


162 


29 


337 


* 

Bean paste 


272 


242 


77 


593 


* 

Sov flour 


226 


840 


88 


1 124 



* Taken from Wang and Murphy. J. Agric. Food Chem. (1994) 42/1666-1673. 



5 Example 2 

Raw soybeans were soaked in water for about 20 to 30 minutes and then drained 
prior to roasting. An oven was pre-heated to about 450°F. The drained, pre-soaked 
soybeans were then spread in a layer (one bean deep) on a screen which was placed in 
the pre-heated oven. The beans were roasted for about 2 minutes, and then were stirred 

1 0 (to prevent surface scorching). The roasting process was continued for a total of about 8 
minutes in total, stirring the beans about every two minutes. The beans were removed 
from the oven when they had a light brown or tan color. The beans were found to be 
generally similar in taste and appearance to the soybeans roasted as described in 
Example 1. although some scorching was sometimes observed, and the beans roasted at 

1 5 lower temperature were found to be somewhat less stable in storage than the roasted 
beans of Example 1. 

Those skilled in the art will recognize, or be able to ascertain using no more than 
routine experimentation, numerous equivalents to the specific procedures described 
herein. Such equivalents are considered to be within the scope of this invention. 

20 The contents of all publications cited herein are hereby incorporated by reference 

in their entirety. 

What is claimed is: 
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1 . A method for roasting soybeans, comprising: 

exposing soybeans to hot air at a temperature in a range of about 570T to 
about 630°F. for not more than about two minutes; 

such that the soybeans arc roasted. 

2. The method of claim 1 , wherein the soybeans are exposed to hot air for not more 
than about one minute. 



jeans. 



3. The method of claim I , wherein the soybeans arc whole soybe 

4. The method of claim 3, wherein the soybeans are unhullcd soybeans. 

5. The method of claim 1. wherein the soybeans are not contacted with oil durinu 
the exposure to hot air. 

6. The method of claim I. wherein the soybeans are not soaked in water prior to the 
step of exposing the soybeans to hot air. 

7. A soybean roasted by the method of claim 1 

8. A roasted soybean having a moisture content of between about 4% and about 
12%. an oil fat content of not more than about 25%. a light brown color, a crisp texture, 
and a nut-like flavor, and having substantially no beany flavor. 

9. The roasted soybean of claim 8. further comprising an edible hull. 

10. The roasted soybean of claim 8. further comprising at least about 50% of the 
isoflavones present in a raw soybean. 

11. A food preparation comprising the soybean of claim 8. 

12. The food preparation of claim 1 1. wherein the food preparation includes at least 
about 30% by weight of the soybean. 
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13. A method for treating a disease condition, comprising administering lo a patient 
in need thereof an effective amount of a food preparation comprising at least two 
therapeutical ly-cffcctivc components, which therapeutical ly-cffectivc components act 
synergistically to treat said disease condition, such that the disease condition is treated. 

5 

14. The method of claim 1 3. wherein the food preparation comprises a roasted 
soybean having a moisture content of between about 4% and about 12%. an oil fat 
content of not more than about 25%. a light brown color, a crisp texture, and a nut-like 
flavor, and having substantially no beany flavor. 

10 

1 5. The method of claim 1 4, wherein the disease condition is selected from the group 
consisting of cardiovascular disease, hypercholesterolemia, cancer, hypertension, and 
diabetes and post-menopausal conditions. 

15 16. The method of claim 1 4. wherein the food preparation is substantially free of 
exogenous therapeutically-effective components. 

1 7. The method of claim 1 4. wherein the therapeutically-effective components arc 
classified as GRAS. 

20 

18. A synergistic composition comprising an effective amount of at least two 
cholesterol-lowering components selected from the group consisting of antioxidants, soy 
lecithin, soy fiber, and soy steryl glycosides. 
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